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(71) We, MOTOREN- UND TURBINEN- 

Union Munchen GmbH, a German Com- 
pany, of 8 Munchen 50, Postfach 50 06 40, 
Germany, do hereby declare the invention, 
5 for which we pray that a patent may be 
granted to us, and the method by which it 
is to be performed, to be particularly 
described in and by the following state- 

10 m This~"invention relates to a fuel control 
valve for a gas turbine engine. 

In the operation of modern gas turbine 
engines the problem arises of draining the un- 
used fuel from the fuel nozzles after the 
15 engine has been shut down. When the engine 
is shut down, fuel collects in the combustion 
chambers because it drains from the pipes 
leading from the fuel tank, so that when the 
engine is started again the fuel can be readily 
20 combusted and consequently an excess in tem- 
perature can result in the combustion 
chamber. This excess in temperature can lead 
to damage in the engine, and it is therefore 
preferable to drain this fuel from the engine 
25 when shutting down. 

According to the present invention, in or 
for a gas turbine engine, a fuel control valve 
comprises an open-ended cylinder, a piston 
spring-biased towards one end in the cylinder, 
30 first and second nipples closing opposite ends 
of the cylinder and providing respectively, 
first and second fluid transfer ports, the valve, 
having also a third fluid transfer port, there 
Eg 8 in the valve a first fluid flow path 
35 between the third port and the first port 
and a second fluid flow path between the 
third port and the second port, said piston 
being movable from said one end position .in 
which it closes the first fluid flow path and 
40 leaves the second fluid flow path open to an 
opposite end position in which it opens ^ the 
first fluid flow path and closes the second 
fluid flow path, there being at the- inner ends 
of the nipples respective sealing means which 

[Price 25p] 



serve as fluid seals against the piston when 45 
in its end positions. 

In order that the invention can be more 
clearly understood, reference will now be, 
made to the accompanying drawings, in ^ 

Wh Figure 1 is a mean section in a longitudinal 
direction of a fuel control valve according to 
an embodiment of the invention and con- 
nected in the fuel supply path of a gas 
turbine engine, schematically represented, 55 

^Figures 2 and 3 show the valve of Figure 
1 with its piston in respectively an inter- 
mediate and one end position whereas in 
Figure 1 it is shown in the other end 60 

^Referring to Figure 1, a gas turbine engirt 
1 comprises a compressor 2, combustion 
chambers 3 and 4, a turbine 5 and fuel 
nozzles 6 and 7 of the combustion chambers 65 
3 arid 4. The fuel system of the engine com- 
prises a fuel tank 8, to which is attached a 
supply pump 9 from which a supply line 9a 
run! to a fuel pump 10, which supplies th* 
fuel to a fuel control unit 12 via a furthen 70 
pipe 11. The fuel control unit 12 is con- 
nected to a pump return line 13, which is 
connected to the supply line 9a upstream of 
the pump 10. The fuel control unit 12 sup- 
plies the fuel quantity necessary for the 75 
operation of the gas turbine engine 1, via a 
pipe 14 to the control valve 15. 

Valve 15 comprises a cylinder 16, a spool 
17 and a compression spring 18. Into each 
end of the cylinder there is screwed a 80 
threaded double-ended nipple 19 and 20, and 
circular shoulders thereon position annular 
seals 21 and 22 on the inner ends of the 
double-ended nipples 19, 20. On the outside 
of the cylinder 16 is a swivelling connection 85 
23 consisting of a cylindrical connection part 
around the cylinder 16 and a radial part 
integral with this cylindrical part. In this 
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connection 23 two annular seals 24, 25 are 
positioned, which seals arc axially spaced, 
relative to the longitudinal axis of the valve. 
The connection 23 is restrained from move- 

5 ment axially of the cylinder 16 by means of 
a retainer-ring 26 and a retainer-ring 27. 

During operation of the engine fuel flows 
via pipe 14 into the double-ended nipple 
19 and is applied to the end face 28 of the 

10 spooL The spool is pushed under pressure 
against the spring 18 and closes a control port 

29 (Figure 2), while a second control port 

30 is still closed; through an increase in pres- 
sure, the spool 17 comes into contact with the 

15 seal 22 (Figure 3) and clears the control port 
30 so that fuel can flow via swivelling con- 
nection 23 and pipe 31 (Figure 1) to the fuel 
nozzles 6 and 7. When the engine, and the 
fuel supply too, are shut down, the spool 17 
20 comes into contact with the seal 21 (Figure 
1) and clears the control port 29 so that fuel 
which is still in the fuel nozzles 6 and 7 
and in the pipe 31, flows, by means of for 
example the gas pressure still present in the 
25 combustion chambers 3 and 4, via the swivel- 
ling connection 23, the control port 29 and 
the double-ended nipple 20, off into a 
drainage pipe 32. 
The spool 17 is lapped in the cylinder 16 
30 thus guaranteeing a smooth movement and 
a reliable motion across the control ports 29. 
and 30. The double-ended nipples 19 and 20 
are so designed that their seals 21, 22 serve 
as a stop and a seal for the spool 17 and 
35 are also sealed against the cylinder at the 
same time; this prevents leakage of fuel be- 
tween the nipples 19, 20 and the cylinder 16 
in the intermediate position and between the 
spool 17 and the respective nipple when the 
40 fuel flows under all the other operating; 
conditions. The seals 21, 22, 24, 25 provided 
for the pressure maintaining and drainage 
valve can be O-rings of a generally conven- 
tional design made from a wear-resisting 
45 material. 

The gas turbine engine depicted in Figure 
1 does not represent a mandatory type for 
the use of the control valve according to 
the invention. The valve can just as well be 
50 used in multi-shaft gas turbine engines as in 
gas turbine engines for stationary operation,- 
equipped with can-type or annular com- 
bustion chambers and with one or more fuel 
nozzles. 



control valve comprising an open-ended 
cylinder, a piston spring-biased towards one 
end in the cylinder, first and second nipple 
closing opposite ends of the cylinder and 
providing respectively first and second fluid 
transfer ports, the valve having also a third 
fluid transfer port, there being in the valve 
a first fluid flow path between the third port 
and the first port and a second fluid flow path 
between the third port and the second port 
said piston being movable from said one end 
position in which it closes the first fluid flow, 
path and leaves the second fluid flow path 
open to an opposite end position in which 
it opens the first fluid flow path and closes 
the second fluid flow path, there being at the 
inner ends of the nipples respective sealing 
means which serve as fluid seals against the 
piston when in its end positions. 

2. A fuel control valve according to claim 
1, wherein each sealing means is ring-shaped 
and is located between the inner surface of 
the cylinder and a circular shoulder on the 
inner end of the pertaining nipple. 

3. A fuel control valve according to claim 
1 or claim 2, comprising a cylindrical con- 
nection part surrounding a mid-portion of 
the cylinder and sealed thereto by annular 
seals, which are axially spaced relative to 
the longitudinal axis of the valve, in such 
manner that the connection part can be 
swivelled round said cylinder, said connection 
part having said third port therein which 
can communicate with the inside of the 
cylinder via a control port in the cylinder. 

4. A fuel control valve according to claim 
3, wherein the connection part is restrained 
from axial displacement relative to the 
cylinder by circumferential retainer rings 
located in the surface of the cylinder. 

5. A fuel control valve according to claim 
3 or claim 4, wherein there are two such con- 
trol ports axially spaced apart by a distance 
slightly less than the effective length of the 
piston. 

6. In or for a gas turbine engine a fuel 
control valve substantially as hereinbefore de- 
scribed with reference to the accompanying 
drawings. 
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55 WHAT WE CLAIM IS: — 

1. In or for a gas turbine engine a 



HASELTINE, LAKE & CO., 
Chartered Patent Agents, 
28, Southampton Buildings, 
Chancery Lane, 
London, W.C.2. 
fuel Agents for the Applicants. 



Printed for Her Majesty's Stationery Office, by the Courier Press, I^amington : Spa, 1972. 
Published by The Patent Office. 25 Southampton Buildings, Lonaon, WC2A 1AY, from 

which copies may be obtained. 



en-ended 
ards one 
i nipples 
der and 60 
■nd fluid 
• a third 
he valve 
iird port 
low path 65 
nd porr, 
one end 
uid flow 
iw path 
n which 70 
d closes 
g at the 
sealing 
inst the 

75 

0 claim 
-shaped 
face of 
on the 

80 

> claim 
al con- 
iion of 
innular 
ive to 85 

1 such 
an be 
lection 
which 

)f the . 90 
der. 

claim 
rained 
) the 

rings 95 

-laim 
con- 
ance 
the 100 

fuel 
de- 

.yin;' 



1263587 COMPLETE SPECIFICATION 

2 SHEETS dra " in g I' a reproduction of 

the Original on a reduced scale 

Sheet 1 




BEST AVAILABLE COPY 



i HIS PAGE BLANK 



1263587 COMPLETE SPECIFICATION 

2 SHEETS Thls d'oving Is a reproduction of 
the Original on a reduced scale 

Sheet 2 





BEST AVAIL ABLE COPY 



ffllS PAGE BLANK (uspto) 



